pollutants in terms of public health. In comparison to the other rehabilitation methods and techniques, this one is the most economical. Fertile soil conditions are created after green rehabilitation [3] . Dock plant was obtained for having a high fitoremeditation capacity, and was found by some researchers to have high accumulated heavy metals such as cobalt [4] .
Some chelates used in fitoremeditation methods are complex compounds used to increse the changeability and solubility of some heavy metals within agricultural areas and increase plant absobtion capacity to take these heavy metals, i.e., Co, Ni, and Cd from agricultural soils [5] [6] [7] .
Chelates are comprised of three constituents. They are the metal included in chelate and chelate material (EDTA, DTPA, EDDHA, amino-acid, humic acid, fulvic acid). Chelates enable a plant to take the metal from the soil, but they don't allow it to penetrate the plant [8] .
For this paper I investigated phytoremediation of Co from agricultural lands handling canola (Brassica napus L.) plant.
Materials and Methods
The investigation was conducted at the Tekirdağ, between the coordinates of 40 o 59′ 43.64″ N -27 o 35′ 39.76″ E from April to August. 100 mg/kg CoSO 4 was used for contaminating the fields. Each parcel size was (3 × 1.2 m): 3.6 m 2 and experimental design was randomize block design and the experiment was performed in three replications. EDTA was used to increase the solubility of cobalt in the experimental area soil. Canola (Brassica napus L.) plants were used for testing because it was the most suitable hyperaccumulator plant [9] . 100 mg/kg cobalt in CoSO 4 form was administered to the testing land. Later the CoSO 4 was given to the experimental land and the incubation continued for 30 days to allow for the creation of the contamination in the experiment area and the absorption in the soil colloids, and then extractable amounts of the cobalt were determined in the experiment area soil samples. Canola plant seeds were sowed, and then some 0 mmol/kg, 5 mmol/ kg, 10 mmol/kg, and 15 mmol/kg of ethylenediaminetetraacetic acid were given to each parcel before the flowering time of the canola plants for increasing cobalt absorption by plants. After four months the canola plants were harvested.
The extractable cobalt level of the experiment area soil was obtained by [10] . pH value, lime content, organic matter amount, and available phosphorus content of experimental area soil were determined by [11] . Cobalt concentration of the shoot and root parts of canola plant samples were determined by wet digestion method with ICP-OES [12] . Dry matter amount of the plants were determined by [12] .
Statistical analysis was done using PASW Statistics 18 for windows software. ANOVA variance analysis was done on the research results and Duncan multiple comparison tests were done on these research results.
Results and Discussion
The available manganese, copper, and iron contents obtained adequate levels but available Zn content of the research area soil was determined to be deficient, and texture class was obtained by clay texture [13] [14] . pH value was neutral, lime content was low, and organic matter content of soil samples was insufficient. The plant available phosphorus and exchangeable potassium amounts were adequate ( Table 1) . The extractable cobalt concentration of the soil sample was obtained as 0.08 mg/kg for the initial experiment and as 2.25 mg/kg later after 30 days of the incubation experiment.
EDTA application on the dry matter amount and mean values dry matter amount of root and shoot parts of canola plant are shown in Tables 2 and 3 .
The effects of chelate application on the dry matter amount of root and trunk parts of the canola plant were deemed important at the level of 1%, statistically (Table 2) .
According to Table 3 , the maximum dry matter yield in the roots and shoots of the canola was determined as 0 mmol/kg EDTA given dose, and the determined dry matter proportion is 700 kg/da in the root part and 980 kg/da in the shoot part. On the other hand, the minimum dry matter yield was determined in 15 mmol/kg EDTA given dose, and these values were of 485 kg/da and 570 kg/da for the root part and shoot part of the canola plant. Besides, the effects of EDTA application on the dry matter amount of the canola plant were determined to be significant at the level of 1%, statistically (Table 2) . Duncan multiple comparison test was applied and the cobalt concentations of the root and shoot parts of canola plants were classified into different groups. The effects of EDTA application on the Co concentration of plant parts of the canola plant were determined to be significant at the level of 1%, statistically ( Table 4) .
The effects of EDTA application on cobalt concentrations of roots and shoots of canola plants and statistical analysis data are shown in Tables 4 and 5 .
According the these results, cobalt concentrations in parts of the canola plant increased with increasing doses of EDTA (Table 5 ). The reason for these results may be that the EDTA increased the solubility and availability of cobalt in the experiment area soil. Therefore, the absorption of cobalt by the plant increased. Minimum cobalt concentrations in shoot and root parts of canola were obtained as 0 mmol/kg EDTA given to the soil. On the other hand, maximum cobalt concentration of canola shoots and roots were determined with 15 mmol kg -1 EDTA given to the experiment area soil. These results have been found by some earlier researchers, who found that EDTA applications to soil increased the solubility and absorbability of the cobalt metal in the soils and the uptake of the cobalt heavy metal from the soil by some plants [15] [16] [17] [18] [19] . Besides, the effects of EDTA applications on cobalt concentrations of canola roots and shoots are shown in Fig. 1 . Table 2 . F value from analysis of variance measured on dry matter amount. Table 3 . Average data and significance groups of chelate on dry matter amount of canola (kg/da)*. According to Fig. 1 , cobalt concentrations in parts of the canola plant increased with increasing the EDTA given to experiment area soil. On the other hand, increasing cobalt concentrations in the roots and shoots of the canola plant reached a statistically significant level at 1%, and significantly different groups were formed in a Duncan multiple comparison test.
Conclusion
EDTA applications positively affected cobalt concentrations in canola shoots and roots, and results showed that cobalt concentrations in canola plants increased with increasing EDTA applications to the experiment area soil. But dry matter amounts of shoot and root parts of canola decreased with cobalt and increasing rates of EDTA applications to the experiment area soil. On the other hand, these increases and decreases reached significance at the level of 1% for Cobalt and EDTA applications to the experiment area soil. This result was expected because the increasing rate applications of EDTA chelate increases the solubility of the heavy metals, i.e., cobalt, and enables the plants to absorb this heavy metal. This experiment showed that cobalt was removed from canola plants grown in agricultural soils using phytoremediation.
